Difference in effect of inhibitors of energy metabolism on endothelium-dependent relaxation of rat pulmonary artery and aorta.
Previous studies have suggested that systemic artery endothelial cell production of the nitrovasodilator endothelium-derived relaxing factor (EDRF) is dependent upon oxidative energy production. This study was undertaken to test if pulmonary artery (PA) EDRF has a similar requirement for oxidative phosphorylation. The effects of inhibitors of oxidative phosphorylation and glycolysis on endothelium-dependent relaxation were studied in rat aortic and PA rings. In aortic rings, 0.1 microM rotenone and 0.1 microM antimycin A, and, to a lesser extent, 50 mM 2-deoxyglucose, inhibited endothelium-dependent relaxation to acetylcholine and adenosine diphosphate. Relaxation to the receptor-independent calcium ionophore A23187 was less severely affected, and relaxation to the direct smooth muscle dilator sodium nitroprusside was unaffected. The inhibitors had much less effect on PA relaxation, decreasing the potency but not the efficacy of the endothelium-dependent dilators. These results suggest that the dependence on oxidative energy production for endothelium-dependent relaxation may differ between the systemic and pulmonary vascular beds, and that in pulmonary arterial endothelium, oxidative energy production may not be required for receptor-mediated production and/or release of EDRF. The resistance of PA endothelium to decreases in oxidative energy production may contribute to the normally low tone maintained in this circuit in vivo.